Diversity of mesophilic clostridia in Costa Rican soils.
Costa Rica is located in the Tropic, one of the most biologically diverse regions of the world; its soil is an important epicenter of biodiversity and Clostridium spp. are among the most frequent bacteria. The diversity of clostridia in Costa Rican soils and its possible association with geographic zone, pH or type of soil was studied in 117 soil samples: 18 from the Atlantic Zone, 30 from the Central Plateau, 30 from the Dry Pacific, 13 from the North Zone, and 26 from the South Pacific. The pH and the mesophilic clostridia species were determined for each sample. For bacterial isolation, a selective methodology for spores and pre-reduced anaerobically sterilized media were used. A total of 1945 strains of clostridia were isolated, 98% were identified and corresponded to 54 species; the most frequent species were C. subterminale (56%), C. oceanicum (51%), C. bifermentans and C. glycolicum (50%, each), C. sporogenes (49%), and C. sordellii (42%). An average of 7.1 species per sample was obtained; the Atlantic Zone showed the greatest diversity: 8.6 species per sample and a total of 45 species. Except for C. chauvoei, all described toxigenic clostridia species were isolated; C. sordellii (42%) and C. perfringens (38%) were the most frequent. No statistical relation could be established between geographic zone or type of soil and any species, showing that clostridia had a high adaptation capability to grow in different soil conditions; only some clostridia were isolated from very acidic samples while others from soils with a wide range of pH. In general, a uniform distribution of most species and a high variety of clostridia in Costa Rican soils were observed, in agreement with the high biodiversity described for other living beings in this country.